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eh t> 1 ocoSMi, 

huI2^S >y h tr^S $ nfc^^r ^ U X A ft ic All $ * £ AIM <t > 

Still other objects and advantages of the invention will in part be ob 
vious and will in part be apparent from the specification. 

The invention accordingly comprises the features of construction, combi 
nations of elements, and arrangement of parts which will be exemplified 
in the constrution hereinafter set forth, and the scope of the invention 
will be indicated in the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

m 5 {i^H^(c4o{t^iiiiM^^©#llf¥^$ R a £^©¥^11^ S m 
El 7 (i*IPj!JC:fe &mmfcWLWL<D%ffi R a iM^^^RI S m 

ei 9 \ttmnK&vzmm<D sm/Ra tmtt&n t om^itat^ § 

o 

ei 1 1 i ©3fe^©t!i^£Ej&^^KMs£{*©Y- zw 

El 1 2 «H»J 1 ©3W3fc©±l^©Y-Zltf®rt©3fe&Ercfc£o 

El 1 3 \tifmm%Wm 2 0^©»^SI*>?>3feitcI5^0Y-Z»f 

EI 1 4 «H»J 2 ©^^03EHaBOY - ZWr®rto^K0"e*-5o 

EI 1 5 «*^B^©H»iJ 3 o^^©tt^SS^e»^ag»cMSiilSPOY-Z 

DESCRIPTION OF THE PREFERRED ENBODIMENTS 
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^7-2tix-xtti^tc®CfStt5^4 , KI*9 1 3JcailS*nTl^-5o ^LT. 
CD+PJ]^ 3 x - x$4 £ it^-T £ y - y tfrfrlSjfcijgtf 6 -e@5£<Dfl# 4 (cil 

;7- 2 (Y#|S]j£g) $n5i9^oTi^o 14 5. 

5, 6^o-e©SSlsil£-e©SS&"et>«fci^o 

HI 1 K7jki-£ 9 ft x - x$4£ y - y $4© 2 >'<;M8 ik^T 

>y h 1 lis ift^© U V ^7 7 >r -&fficDfg&K: <fc 0 > 7^d?-» 
© 1 oOiSfflfiJc!: LT^fg£*lT^£ 0 =7-2 tilmm^CfeCT^^ 

§ o 

- 2 C At* -T -5 ftjfc t j£g S =7 - 2 ic % A: o T^Il UIo fcftjfcO^ tl^tv ^ 
*C-e. A^SiLTtt, jfeS^7-2Jc^LT^86»c3fe^AI*$"l3r««l 

§ -fr £ i , $ ntz^m Km^wmg. ittt^ p«w<& * 0 

^^7-2©Eltc5(-l4fe{cAlhf7tt'-A7^Att^-ti:f^^ 
ittSBtc^ttSR^k'-ASOX^R^Y^rifil^firati. x - x $4JH «9 tr 
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5h*-AffiI$: (X, Y) ^ t fcEWb £o CCT\ AlfcM&t* -A 7 (iAI*£l 
4 5° -eAttU x-xttJat)-eOlsH£ft0. ^□® ( !:|i;^S;7-20S 
S^At**; t*-A7ix-x $i£#frffiF*3 tc £> $ ttls© i^©feot*5o j£3c 
M^te^i^fc^ (l, l) - (l, 0) - (1, -1) - (0, -1) - 
(-1, -1) - (-1, 0) - (-1, 1) - (0, 1) - (1, 1) 

o 0 2 11, 7£^5-2^X^r[£]fc±6 0 . Y^[Sj±8° ^l&£-£/d§£© 1 0 
c©ck 9 ftj£SM^&MIE-r<S/-ca6ic s #^,c:fcUT(iiS;i>7 U XA^ffli^ 

ai* $ * <s A*f® i „ ^ cd Amm ^ ^'jXArt ,c am l tzjm%: ~f u x^rtT 

^ 5 c <!: K «fc *K _Lf J; *m$t ^SM^ffilEir 5^ *< i £ 

o 
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^B^Tii, ^S^--«y h-e^^n/-c^^yj XA|*3fcAtt£-£<SAIl® 

t^'M* Siffiffitt, mz-^m^W, 6 , 1 2 4, 9 8 (#f^ 2 0 

0 0 - 6 6 1 0 5-§-^fg) © (a) 5£ic «k 0 ^a^tlS g «5 . ^©v£ 

as:© Z g Sft® ©$i ttlho 
c ©^©fe^B©^^: < £ t> 1 c £ fc J; *9 s ±15© J; 

mm- * c <h tc j; o N j&g^£ $ t> < ffiiE-r ^Rjt& <t # s „ 

ti, LED (§fefe^^-K) XiiLD (U— IF^*- K) &<>:©^3$tW 
£> § o Cftb ©f&fcH^ 1 -5 C <t <fc t) 3feaga&#£/bMfcl*fiSc'r £ C i *<r! 

iiiLT, R (^) , G (£1) , B (ff) ©3fe£#fr«l£ffl^3 
£ £tcEF£ L < ii. 7fe»^©7fem^-iE©^ 0r 7-^t-^^^{CJ:^ n U 
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turn*-?*) xufo-^KM-t&w, 2 m.mmt^ ^com 2 

^m©^M^©f££^&^U^T9 h££&C£^at££tt&©T\ 

7" 'J X A K Am £it& AMM t , * (DAMMfr b^'JXArt fc AM L 
m^^U XArt-eR^-T^m 1 RltSi. *©3I 1 

C © =fc 9 &tf|;|>:X 'JXA^^Si, 7° 'J X A f*| ©/ n° 9 - ^-^i^ffia-r §Ci 

o 

7° 'J X A »c Al* $ -fr 6 AM® «h , ZOAMMfr £> 7 0 X A ft Att L fcft 
m^^U XArtt^lft^I 1 Rt*ffi£, ^©H 1 EMtrSl^^tL^m^^ 
'J XArtT^lftSl 2 glfffii, ^©H 2 XA 

ftKMUrt-zifttiffi±*mx.. ^©^ i si^ffii^mffict % 1 s^ffl u^iB^ 
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2bfe3^2 0^^toUA:3fc^SBR^^3 0 Jcj; <9*7fc£-tb, 

y - h Lt^;7-2 KAI*£ii:SJSW£3^ 4 0 te^8S^#^3 0 icio 

r^$n^2^7c^^aoi*ams©^-??*5o g^tePiM o&a 
ow. ^S3fe^2 ooi*toia*ti^#flijoBff^©&aici8:^t--5fe©-t?*'5o 

tft&fkl' (HOE) ^^TU^o 
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o 

&ifc®3 lilttt 'J>ft< £b2m&m-fZ>ztfrft£L^ (fllx-tf 
, 3feHli:»otfiatSlgt5) o Wtmz 1 * 2 m>XtKftifxm&ir 3 z t 

»ffi8iT?t>«fct^ 7U^«i©l^ IffiiiLtMU ^©mSiiSP 

^y\y^)iu.mm.t~n>zttmt. u* 0 
zo£oti&mmmm^mtmmm*mm(DMikm&^o 1 ow^hse® 

1 0 



2 &7c3fo£gSg, 1 1 liiSMf 2l±^£S7-, 2 0 ti^3E5fe^-e* 
£o 2^5cdfe^S^«©Stmi»0«4 OtCfe^OlBffl^-r "L" N "R 

^©fllEJc^ft-etlEL. ER^Ul^o 

tfe. corns, yt&m&i/i oKtsiz&m-ei&wtft&i 2 0 etf-c&£c 

3^ corns, bKtzz±m^wtikn*i o° jar 

tit* mmvmffi&tLTtt. ^m&mfr^MKfcmft&mmT-tzct 
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bi 5 «j£tk« 3 2jbmmmc>m€i-e&z 0 mmm^U3 2*^40 cm©s§ 

8Tz?0 6 3mm©*£$JC:^£&*L«J:9<h^.5<t, *t»®t£»ftt±¥<ilit? 
4. 5° Oj£»ft^od(!:*^S»ctt* 0 fi£tfe«3 2 ^ffl©»aBttDflfitf^» 

1. sit^o -r&£. ei 6 (c^-Tct9(c N Amn&e^ m%rn&o' tu 0 

* -0 = 4. 5° ix|;K5^^ A£*ft0te$j8. 8 6° <Dm%&ft^'j&g: 
^5CiW§o ^®^£©fi£©g^:{iii8. 8 6° ti^ci 

y = ax s in (2 n x/T) 

=dy/dx-ax C os (2?rx/T) x 2 n/T 

cmzo&km = ax 2 w /T 

i/SD, C*l^8. 8 6° i:^^i§0a/T^fcMi:UCi(:4^o 
(^©^Ml) = a/Tx 2 tt= 8. 8 6/ 1 8 0 x^=0. 154 

a/T= 0. 0 2 4 6 
itii, JIS B 0 6 0 1 ia^fiWJR a i aOiitt i 

Ra/f 2=a 

Sm=T 

Sm = 28. 7 Ra 

Sli(DftMii8. 8 3° <h/S«9. JB*r*l. 5©*£, **g©i£ 
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fiSipg-e 4 . 5° ©ffiifeft&ftoCchjtofcgtcttSo l£tt«3 2^S©»*ffl^D£I£b 
-e3fe&£KI*$i*:Si§^ *®Cafl©J&tK£s i ntittil^tSi, HI 8 
tt^^oK, AMft, RMn&etU 2 9 = 4. 5%b, AMftOtei. 5 
° ©^#©^2. 2 5° ©I^M^^i»a 0 o^i9 N 

$ <om% omA\m$ 2. 2 5 0 & c <t a^i^-e* § 0 c c r\ 

y = axs in (2if x/T) 
T^$ft<5o LT N -e©{g£ti. 

=dy/dx=aXcos (2?rx/T) x 2 tt/T 

(«§©«^fi) =ax2^/T 
i^Os d*u&*2. 2 5° {c/S^ch^tDa/T^^tltfcfc^Ctic^ao 

({^©^MS) = a/Tx 2 = 2. 25/180x^ = 0. 03927 
cn^t> a /T 

a/T = 0 . 0 0 6 2 5 
tt&Z> 0 :ct\ J I S B 0 6 0 1 CJ;5If¥^$Ra i aO^ti, fl? 

Ra/f 2 = a 

Sm=T 

Sm= 113. 1 4 Ra 
om&. i£tfc®©**&£Ui 2 . 2 5° £#*fc«fc*i£tfc¥ft4. 5° , 

M^-e9° OR*fSJ£*«3 2*<Ibtl§o 

cn*. 2 leiaaMifitfcK. liiiMii^^tt^t^i, sm/R 
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1219 K7F-t&r>lzt£2> 0 

5 < (Sm/Ra) x (Ep/4 0 0) <70 •••(!) 

1 0 < (Sm/Ra) x (Ep/4 0 0 ) <80 •••(2) 

5 0 < (Sm/Ra) x (Ep/4 0 0 ) < 2 0 0 • • • (3) 

8 0 < (Sm/Ra) x(Ep/400)<250 ...(4) 

1 5 < (Sm/Ra) x (Ep/4 0 0 ) < 4 0 0 • • • (5) 

2 5 < (Sm/Ra) x (Ep/4 0 0 ) < 5 0 0 •••(6) 

8 0 < (Sm/Ra) x (Ep/4 0 0 ) < 1 0 0 0 • • • (7) 

1 5 0 < (Sm/Ra) x (Ep/4 0 0) < 2 0 0 0 ••• (8) 
te&m*&ffi&-f6Z.tm : t£ L^o SraiiJ IS BO 6 0 ncj;^ 

^S©IH£i©¥£)Pb1PK (#m) N Ra^®©4M>££^ffi£ Urn) . Epil 
^®^t>tl^©BS©feS^"e©£gm ( : T«(#4 > b (mm) ) -e&£ 0 

±12^^; (i) ~ (8) (DTm&T\B\&t, &i&mfi<'bz<te l oi-iz\ £^ 
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±ie^^; (i) ~ (8) (co^Tti, ^-nctu^T©ct-5{c$ t>(cpi^-r^ 
i \*\mMmv$;nmr^ 

1 0 < (Sm/Ra) x (Ep/4 0 0) <40 ••• (1-1) 

1 5 < (Sm/Ra) x (Ep/4 0 0 ) <60 ••• (2-1) 

7 0< (Sm/Ra) x (Ep/4 0 0 ) <150 • • • (3-1) 

1 0 0 < (Sm/Ra) x (Ep/4 0 0 ) < 2 0 0 •••(4-1) 

i ®mmm(DW:mm-z:i$, 

2 0 < (Sm/Ra) x (Ep/4 0 0) < 3 0 0 ••• (5-1) 

3 0< (Sm/Ra) x (Ep/4 0 0) < 4 0 0 ••• (6-1) 

1 0 0< (Sm/Ra) x (Ep/400) <700 •••(7-1) 

2 0 0 < (Sm/Ra) x (Ep/400) < 1 0 0 0 • • • (8-1) 
Sm< 2 0 0 am • • • (9) 

^^^i^t^ci^ii^o (9) zm&tt^m&s -?tit> 

1 5 



Sm< 1 0 0//m •••(9-1) 
Sm< 50wra • • • ( 9 - 2 ) 

x^mmi 001-37095 ofcr^^tir^^o %nu(D{^m-f5 

(1) +yy K7 7X h-/i^j;i9^fpt-6^o fis^ijps$nfc^f 

(2) (i) ©fp^stc^uT. mm&mm^&ijfeo &m&mtmzt*-x 

(3) (i) ©f^^i^^^T, ^^ijffl^-^»^o &mMu±Km 
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( 4 ) ±fE#&fC:feUT, E£^ti -X'Ofill^ 0.01 mm^£ 2 tnmO^? X 

(5) ±te^i{Cfc^T, I^f-X^nX§#(j-^^mffi^0. 5-3. 0kg 
/cm 2 Tr£>& 0 

(6) ±ie^{c4o^T, #MS»^li(-e*.ao 

(8) ±ie^^^^T. ^MS^o^®(cffM$nfc[a®p^MS^fc^ 

(9) lS±icH}i0$I^»li L t#f $ t ^ c i (a ^ ^y^Affi^©^ 

#r^¥9-i 2731 2^&mztmztix^6mnm£&-o 

(4) o^*5o 

(3) #*t&(*3— ^-f >^t&{*m#3— r>f yy&m^tt&o 
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(4) w L&Lm^m&mmKx^y * )\si*itLxm^^&o 

l^it^o CO^fc, C©M$c^(7)HAZ Eft (J I SK7 1 0 5) i)\ 10 
^f:, #B3 2 0 0 0 - 1 7 1 6 1 8 Xftm LtzfcmMJt&o Z. t £ Q Z. 

y^fsji— wcLtz^m^^, mmm<0Kftmex\E\&z&x^z o z<Dm^ s 

o Ctlfc^-tirT. li^yjXA2 O©^£03£$i£ LT. 

>y h^li^"/UXA2 0 {C^LTft^0ffttlHlfef-^o C ©H#©[E]^[S]ii N ^ 

ill^UXA2 omfrt>&X\im\B}<9X£>&o irt£t>*>, 1^'JXA2 0 (cAlt 
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2002 ^^^M©^^/? « N sy* (DWr^-t £ X 9 (cB^ftff ^f-e 

n»y i~3©ti^/N^y -9\rmzirz>i)\ mum*. *fcts®3 3^^ 

M3 3©^o^ii«9. ^^oat^M-rs^^- 24M>£ii*9, ^ 
1 0 {cM^^-e^a-r-So %it, &m%&uk&\<^t^ ^^®3 3©^ 
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Wl^lSl, Y$4^|SJ, ZWSfa&^tl^tlX, Y, Z) 

ffi®}co^Tii N HUI2 (a) i^cDZflik ^E£®ico^-n±, StIH (b) 5£tf>Z$i 

) ©x$tik y«u zmtn^ti&tpfct-t&m^n c^n-ena, 0, r c ) 

SH#ft0<9^ 7©iEtiZfft©iE^ic^LTl^ttlHl^^lci!*-r^o ®© 
WHlOa, /8, r £>[a]$K<D£-ti-:&te % SO^Iii^-cDXYZit^^^ 
t-TXttOlHl^-eSNptl-lHl^lCflflHIIE^-ti:, *©|aW£LfcS©4»'i>lill£*r 

ftMBlfc© Y $A © 0 V) -efcmfY\5\ *) IZ. £ [5]$£ $ it & t #JC 1 m\E\U t fcl^^ 
%Y$ft©IeI«9-eSKFltlHl«9fCy3|o]fe$ii:. 2 j^EIS t fcS©^** 

^iffc^M^©^fc/sM^^©Zfi©0i9-ce#lt[Dl«9 (c r \n\fctsit& t©-e& 

^ o 

4, 9 8 9-^ mm2 000-6610 5^ig) © (a) ^£<ommzti& 

Z= (y 2 /R) /[1+{1-(1+K)y 2 /R 2 } 1 /2 ] 

+ Ay 4 +By 6 +Cy 8 +Dy ,0 + 

• • • (b) 

fcrtfU Z^©iitf^fS]^IEiL^7fe$4 (I4±^^) iU y^3fe$AiS 

ii^^isi^ch^o cct\ Ritmmmm^ Kimm^. a, b. c, d. 

^-^©iBt)c$tiT^^^gSftS{c|g-r^ii^o-e*)^o stWfco 

l^Tte, (t!5 8 7. 5 6 nm) fc*h)--5 &©£Ma LT& &o 

H»'Jl~3(cfe^T, fcfc£g®3 3©*§$tel 6 2. 5 6 X 1 2 1 

2 0 



. 9 2mmT?*t), RlPScNAttO. 0 0 2 * fc. ^ S 5 - 2 ©01k 



HWJ 1 H»J 2 3 

0 X ±4.95 ±5.93 ±4.99 

0 y ±3.28 ±2.99 ±2.62 

i mmm 2 n»j 3 

Fx -12.39 -19.92 12.90 

F y -12.43 -7.64 14.56 



nmn i ©Tt^^m 1 1 so® 1 2 tc^-r 0 m 1 1 33^ 

1 0(dM££#©Y-Z»?®rt©#;!&Ek 01 2 (i-£©±M$©Y- Z$t®I*3© 

REt^f 1®2K Alf®<!:ll2g*tffii^ltft-5^2S2 2, £1 J**»fcfli 
J^t^f 3ffi2 3&#;LT^£o f LT, ig^y«JXA2 0®I2l2 2iHL 
TMa-.yhl (Ell) = 5- 2 7^@ag£ftTl>£o tl^7- 

XU>X1 1 a ii^£hiEU>Xl 1 b >X> btt^jE' °-7 -oMW*f 

3fe$fc^$tit^ bjfcit S 5 - 2 IcAltt^o H^t" -5 2 o©f^M <9 -etHH&f 
-5^S^5-2-eSI**nT*S*n/£^«, H^'JXA2 0©f 2®2 2 
^gT^'JXArticAItt^o •^UXArt^AI^L/-c*m«^3S2 3 7?rt«S 
§*LT. <5*±£2®2 2-C£KS*U ZV'&mimi l^lT^'JX^Clf 

c©m»iJ©fe-/UXA2 oti. A£*®<hll2£tl®££^teT^£©T\ 

2 1 



^-5o If?2®2 2, H3ffi2 3t±g*ftE^t>«fifc$nrfcf9, ^2®2 

2, 1312 3 tiY-Z®rt-tN&l>LT^£o lail 1 b lilt 

H»|J 2 (D%&$k&m 1 3 RO^EI 1 4 (c^-To EI 1 3 ti&jtg® 3 3 fr&ltm 
1 0 (cS^^*©Y-Zi)Tffirt©7feS§El. Ell 4ti^©±HSP©Y-Z»f®rto 

^miffl2 K ' AI*ffii*2R»ffii*jKE*a**2ffi2 2. g 1 £*t®£« 
^t^f 3S2 3^T^5o fit, iS^'JX'A2 0©I2l2 2tSl 
T^J---v hi (Ell) ©j££S 7-2*<El**ltl>5o ^LT, 5 
-2©A&NH"J (jgftSfiilgfc^ifctmfliJ) (c N IE'<7-©flPJ!5fc^l liLTBiJ 
©iBit^U XA 5 0i<EI$ntl^ o x CflXBitv/U XA 5 0 ti, 

©ni(c s ttm®i^iKtt®i^**aani3D5 k m 2 mm&mm- %>m 2 

S5 2, AtJ®£1f/&t-<&H3[g 5 3^i^Tl^o f LT, 3 ® 5 3JC®L 

-^'JXA5 0©i!3®5 3^byjXArticAltU f li5 lT^RItfU 
I2ffl5 2Trl*j3l$5Utf U 4Wimi®5 1 £igi® LTB|?^(:ii$ tlT 

^nx^^ntzif^.^ ii^'jx'A2 o©^2cS2 2^HTyjXA^^A 
®2 2-e^sstu *(D&mim2 i*mx-7*)X2*WKm&i-%o x 

'S o 

COHI^j©fi^'JXA2 Oli. A*f®^2^®^*aTl^©-ZT\ j£ 

2 2 



tfr®£*teT^S®-TN ^£^-2 JcAatr&7fej£<hji^ 7-2^t»R*f-T 

:o^©^ fe^'JXA2 o©ifii®2 it«® (dbffi) ^^snt 

fcl^So I2S2 2, If? 3® 2 3 «S*ft®^t><H^^nr*3«9, ff!2® 

2 2, I3S2 3 tiY-Z®l*n?iiii>LT^£o ^'JXA5 0 <D% 3 

^JfeW 3 ©ft^^EI 1 5 {c^:^- 0 gj 1 5 tefcfejfeS® 3 3^ 1 0fcS6 

o fe^ 1 JXA2 0(2. j£#l»iI8fc©IIISl^ UtfJS^vBlJjfc-r*^ 1 M 2 K 12 
MI^Mt^i2ffi2 2. IlSltI^Mt^l3I2 3, Allffi^fft^ 

T. M'tf? U XA 2 0 OH 2S2 2 >y h 1 (EI 1 ) CD^£ ^ 

7-2^El$tiTl,^o tit, ii;7-20Alti (jS»^feiSftii8ft5-e«*H±l 
il'D fc N Oi)l!jJc¥®£frU-fcdWiEl'>Xl 1 c^ft^IE'W-©^ 

2 2^MT^U.XArt(cAI*fL. f3S2 3-T?rt6BK*tLT\ ^Wl2ffi2 2 
T^rHItU ^©l£Hl®2 l«:3gTyUXA^JCtttbt-5o i'^'JX'A2 0 

C©»J©{|6^JXA2 0(±, I4S2 4^bl3ffi2 3^|Sj^9^i 
. H2®2 2^blli2 l^ftfroft#£tfzf*)XJ*ft-?&m-tZffitiZmtte 

2 3 



OTtd^J6^jotS4t"r-^*^«^ i^T©^*© "FFS" tig&ft®, 

. "ass" tt^ffi. "re" immmzznetiTF-to ztz, u wt*)W « 

^$;7-2®ilIffili:, "ft®" (Ml O&Sicffi^f §o 
Example 1 

Surface Radius of Surface Displacement Refractive Abbe's No. 

No. curvature separation and tilt index 

Object 00 

plane 



1 


-27. 92 


(1) 


1. 5163 


64.1 


2 


FFS® (RE) 


(2) 


1.5163 


64. 1 


3 


FFS© (RE) 


(3) 


1.5163 


64. 1 


4 


FFS® 


(2) 






5 


oo (Stop, RE) 


(4) 






6 


3. 22 


(5) 


1.7518 


31.2 


7 


1.57 


(6) 


1. 5163 


64. 1 


8 


-4. 16 


(7) 






Image 


CO 


(8) 







plane 

FFS® 

C 4 -1. 1308 xlO" 2 C 6 -5. 0132x10-" 
FFS© 

C 4 -1.8737X10- 2 C 6 -8.9020X10- 3 

Displacement and tilt(l) 
X 0.00 Y 0.00 Z 300.00 

2 4 



a 0. 00 0 0.00 7 0.00 

Displacement and tilt(2) 

X 0.00 Y 0.00 Z 305.87 

a -65.15 0 0. 00 r 0.00 

Displacement and tilt (3) 

X 0. 00 Y 3.22 Z 308.61 

a -98.23 0 0. 00 r 0.00 

Displacement and tilt(4) 

X 0.00 Y -4.00 Z 311.72 

a -90.00 0 0.00 r 0.00 

Displacement and tilt (5) 

X 0.00 Y 0.60 Z 313.69 

a 66.81 0 0.00 r 0.00 

Displacement and tilt(6) 

X 0.00 Y 1.52 Z 314.09 

a 66.81 0 0. 00 r 0.00 

Displacement and tilt CT) 

X 0.00 Y 3.35 Z 314.88 

a 66.81 0 0.00 r 0.00 

Displacement and tilt(8) 

X 0.00 Y 7.95 Z 316.84 

a 66.81 0 0.00 r 0.00 



Example 2 

Surface Radius of 
No. curvature 

Object 
plane 



oo 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 



2 5 



1 


268. 19 




(1) 


1.5163 


64. 1 


2 


FFS® (RE) 




(2) 


1. 5163 


64. 1 


3 


F F S© (RE) 




(3) 


1.5163 


64. 1 


4 


FFS® 




(2) 






5 


oo (Stop, RE) 


(4) 






6 


FFS© 




(5) 


1.5163 


64. 1 


7 


FFS® (RE) 




(6) 


1.5163 


64. 1 


8 


FFS© (RE) 




(5) 


1.5163 


64. 1 


9 


7. 82 




(7) 






Image 


OO 




(8) 






plane 












FFS® 










c 4 


-1.0549X10- 2 C 6 
FFS© 


-4. 1489x10 4 










-1.8542X10- 2 C 6 
FFS® 


-2. 0673 xlO" 2 








c 4 


9.5346X10" 3 C 6 


-9. 5275x10-" 


c 8 


-1. 1963X10" 3 




C 1 0 


-9. 4802 xlO" 5 

FFS® 










c 4 


2.5428X10- 2 C 6 


1. 5243 xlO" 2 


C 8 


-6. 3775 xlO" 4 




C l o 


-7. 9996 xl0~ 5 












Displacement and tilt(l) 








X 


0.00 Y 0.00 Z 


300. 00 








a 


0.00 J3 0. 00 r 


0. 00 










Displacement and tilt(2) 








X 


0.00 Y 0. 00 Z 


305. 78 








a - 


62.19 $ 0.00 r 


0. 00 









Displacement and tilt(3) 
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X 0. 00 Y 3.42 Z 308.11 

a -97.92 0 0. 00 r 0.00 

Displacement and tilt (4) 

X 0.00 Y -4.00 Z 310.08 

a -90.00 0 0. 00 r 0.00 

Displacement and tilt(5) 

X 0.00 Y 0.00 Z 316.47 

a -109.57 0 0.00 r 0.00 

Displacement and tilt (6) 

X 0.00 Y 3.64 Z 311.99 

a -72.39 0 0.00 r 0.00 

Displacement and tilt (T) 

X 0.00 Y 0.00 Z 320.08 

a -180.00 0 0.00 r 0.00 

Displacement and tilt(8) 

X 0.00 Y 0.00 Z 325.08 

a 0.00/3 0.00 7 0.00 



Example 3 

Surface Radius of Surface Displacement Refractive Abbe's No. 

No. curvature separation and tilt index 

Object 00 

plane 



1 


F F S(D 


(1) 


1.5163 


64. 1 


2 


F F S(2) (RE) 


(2) 


1.5163 


64. 1 


3 


FFS(3) (RE) 


(3) 


1.5163 


64. 1 


4 


FFS® 


(4) 






5 


°° (Stop, RE) 


(5) 







2 7 



6 


ASS® 








(6) 


1. 5163 




7 


oo 








(7) 






Image 


oo 








(8) 






plane 
















A S S® 














R 


-5. 16 














K 


0. 0000 














A 


1. 1267 xlO -3 














B 


-1. 2544 xlO" 2 
FF S® 














c 4 


-7. 1515X10" 2 


c 6 


-1.4245x10" 


2 


c 8 


7. 9919x10" 


3 


C 1 0 


2. 0305 xlO" 3 

F F S(D 














c 4 


4. 9459 xlO" 3 


c 6 


5. 0516x10" 


-2 


c 8 


1. 5603x10" 


3 


C 1 0 


-4. 1813 xlO -3 




-1. 3847X10" 


-4 


C l 3 


4. 3619x10" 


■4 


C ,5 


5. 2999 xl0~ 4 

F F S(3) 














c 4 


-3. 7641 xlO" 4 


c 6 


2. 6864X10" 


-2 


c 8 


-1. 2701X10" 


-4 


C l 0 


-7. 6401 xlO" 4 


d 


-2. 5134x10" 


-4 


C 1 3 


5.3179X10" 


-5 


C 1 5 


-2.7318X10" 5 

FFS(D 














C 4 


-7. 7505 xlO" 2 


c 6 


-2. 6903x10 


-3 


c 8 


-1. 1335x10" 


-3 


C 1 0 


-1.0568 xlO" 2 















Displacement and tilt(l) 



X -150. 00 Y -45. 12 Z 255. 86 

a -10.00 yS 30.00 r -67.56 

Displacement and tilt (2) 

X -154.00 Y -46.32 Z 262.68 
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a -23. 19 0 50. 20 r -58. 91 

Displacement and tilt C3> 

X -148.80 Y -44.53 Z 261.36 

a -115.16 0 68.57 j 25.21 

Displacement and tilt(4) 

X -155.20 Y -46.90 Z 257.19 

a -150.44 0 53.17 y 56.53 

Displacement and tilt(5) 

X -158. 40 Y -48. 08 Z 255. 10 

a -124.51 0 13.16 r HI- 76 

Displacement and tilt (6) 

X -163. 19 Y -39.69 Z 257.69 

a -107.14 0 -28.59 r 114.27 

Displacement and tilt CT) 

X -164. 15 Y -38. 01 Z 258. 21 

a -107.14 0 -28.59 r 114.27 

Displacement and tilt (8) 

X -166.57 Y -33.76 Z 259.52 

a -107.14 0 -28.59 r 114.27 
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